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METHOD AND APPARATUS FOR DISPENSING OF PARTICULATE 

MATERIAL 

The present invention relates to a method and apparatus for the dispensing 
of a measured amount of welding material from a hopper or the like container 
housing a supply of such material. 

More particularly the invention relates to an improved method and apparatus 
for the dispensing of particulate tungsten carbide for welding purposes. 
This application is for improvements to that disclosed in Australian Patent No. 
753910 (61378 / 00) in the name T.A.C.A. Australia Pty Ltd. The several 
elements of that patent are designed to produce a metered dispensation of 
a particulate material, in particular tungsten carbide. 
The present application is concerned with improvements in various aspects 
of the original patent to effect : 

1 . improved metered dispensation; 

2. improved welding resulting from particular application of 
metered welding material; and 

3. more flexible geometrical application of welding material 

» 

resulting from simplification of the original apparatus. 
Accordingly this invention provides in one aspect an improved method for the 
metered dispensation of a particulate welding material which comprises : 

(a) establishing a primary flow of such material through a first 
hopper and a second hopper in series; 

(b) extracting from such primary ftow through the second 
hopper a determined secondary flow of such material; 
and ' 

(c) recycling such secondary flow to such primary flow in such 
a manner that a metered dispensation of such material is 
obtained, 
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wherein the improvement comprises adjusting the primary flow through the 
first hopper in such a manner that a desired size range of particulate material 
is delivered. 

Preferably the adjustment of primary flow is achieved by restricting to a 
predetermined extent the flow of particulate material from the first hopper. 
More preferably the recycled flow of particulate welding material is passed to 
a preliminary hopper in flow connection with the first hopper wherein fine 
material is passed upwardly to a collection chamber and coarse material is 
passed downwardly to the first hopper. 

In another aspect of the present invention, the determined secondary flow is 
passed in part to a reservoir for the particulate welding material from which 
reservoir the particulate welding material may be recycled at selected 
intervals into the first hopper. 

This invention also provides an apparatus for the metered dispensation of a 
particulate welding material which comprises : 

(a) a first hopper having a first inlet means and a first outlet 
means; 

(b) a second hopper in flow connection with the first hopper 
and having a second inlet means and a second outlet 
means; 

(c) a take-off means in combination with the second hopper 
and adapted to remove a selected amount of particulate 
material from a flow of such material through the first and 
second hopper; and 

(d) recycling means adapted to return the selected amount of 
particulate material to the first hopper, 
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wherein a restrictor means is inserted in the first outlet means to restrict the 
flow of particulate material to a predetermined extent. 
The restrictor means preferably comprises one or more of a range of collets 
which is/are inserted into the bottom of the conical discharge chute leading 
from the first hopper to alter the Venturi effect controlling the rate of exit of the 
particulate material from the first hopper. The size of the collet allows a 
particular, desired size of particulate material to be passed. Thus, if the 
Venturi portion is too wide then, depending on the size of the particulate 
material, the Venturi can be flooded. If it is too narrow, no or too little 
particulate material is passed. It is generally desired that the particulate 
material should act in a fluid manner as it is passed through the Venturi tube. 
Where there is a recycling means, preferably a deflector means is inserted 

■ 

into a preliminary hopper in flow connection with the first hopper to ensure 
that a relatively high proportion of medium to large size particulate material 
is passed to the first hopper. 

More preferably a screening filter is attached to an out-take from the 
preliminary hopper to ensure that only fine dust is extracted from the system. 
In another aspect this invention provides an apparatus for the metered 
dispensation of a particulate welding material which comprises. 

(a) a first hopper having a first inlet means and a first outlet means; 

(b) a second hopper in flow connection with the first hopper and having 
a second inlet means and a second outlet means; 

(c) a take-off means in combination with the second hopper adapted to 
remove a selected amount of particulate welding material from a flow 
of such material through the first and second hoppers; 
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(d) a reservoir of particulate welding material from the take-off means 
from which such material may be recycled at selected intervals into 
the first hopper. 

Preferably a welding injection tube, connected to the outlet from the second 
hopper is located at an optimum angle to the horizontal whereby : 

(a) the particulate welding material drops behind the flash 

area caused by ignition of a welding wire; and 

(b) the particulate welding material does not drop so far from 

the flash area that a weld pool is not formed. 

This invention is particularly suitable for the use of tungsten carbide chips for 
hard facing parts made of steel. 

In order that the invention may be more clearly understood and put into 

practical effect reference will now be made to preferred embodiments of a 

method and apparatus in accordance with the present invention. 

The ensuing description is given by way of non-limitative example only with 

reference to the accompanying drawings, in which : 

Fig.1 is a side elevational and schematic view, partly in cross-section, of an 

embodiment of the apparatus in accordance with the present invention; and 

Fig.2. is a cross sectional view of part of the apparatus of Fig.1 . 

With particular regard to Figs.1 and 2, there is illustrated a first hopper 1 for 

housing a replenishable supply of a welding material in particulate form. 

An initial charge of particulate material of generally selected size is added 

through the top of first hopper 1 . 

Preferably first hopper 1 is substantially funnel-shaped having a conical 
discharge chute 2 at its lower end. Numeral 3 relates to a centrally disposed 
open tube at the bottom of chute 2. 
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Any suitable means may be employed to control the overall flow of particulate 
material out of first hopper 1 into second hopper 10. For example, a gate 
means 4 comprising a piston 6 and a closure means 5 may be used, closure 
means 5 being moved into and out of co-operation with centrally disposed 
open tube 3. 

Item 4A refers to means for cleaning open tube 3 by the use of a jet of 
compressed gas, such as compressed air. 

Numeral 1 A refers to a collet or collets insertable into centrally disposed open 
tube 3 to further control flow of the particulate material. By this means the 
Venturi effect in the region of centrally disposed open tube 3 may be altered 
as desired with a consequent effect on the flow of particulate material. 
Second hopper 10 is disposed immediately below first hopper 1 and is 
adapted to retain for a time particulate material exiting from first hopper 1 . 
Means to extract (or "take-off means) a proportion of the flow of particulate 
material is provided in co-operation with second hopper 1 0. This proportionate 
flow is recycled to preliminary hopper 20. This means to extract is exemplified 
in Fig.2. by an elongate hollow member 12 slidable in a fixed sleeve 1 3 which 
penetrates side wall 1 1 of second hopper 20. Elongate hollow member 12 is 
shaped to penetrate the flow of particulate material emerging from centrally 
disposed open tube 3. 

In the embodiment shown, elongate hollow member 12 is advanced or 
retracted using arm members 16 and 17 attached to sleeve 13 and elongate 
hollow member 12 respectively. Movement of elongate hollow member 12 
may be obtained using a screw member 18 penetrating arm members 17 and 
18 respectively. 
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Other means to extract a proportion of the flow of particulate material are 
described in patent no. 753 910; see chamber 30 in Fig.3. and chamber 40 
in Fig.4. in that patent. 

A proportion of particulate material is recycled to preliminary hopper 20 by 
means of return by-pass hose 19. A semi-circular deflector tube 19A, 
preferably made of tungsten or a tungsten alloy, is fitted to the end of by-pass 
hose 19, internally of preliminary hopper 20. This deflector tube 19A ends in 
a deflector plate 19B at a right angle to the axis of the tube. 
A vacuum shut-off ball 21 is fitted within cage 22 at the bottom of return 
storage cone 23. A screening filter 24 is fitted to the upper outlet of 
preliminary hopper 20 to capture all but very fine dust 
When vacuum is applied through connecting pipe 25, ball 21 rises in cage 22 
shutting off the feed of particulate material to first hopper 1 , and also resulting 
in particulate material being dragged through hose 19 to deflector tube 19A. 
When this operation is complete the vacuum is shut off and hopper 1 refills 
with larger sized material. 

Turning now to the particulate material flowing through conical discharge 
chute 14, 15 at the bottom of second hopper 10 and into funnel 49, this 
material flows to injection tube 50 whereby the particulate material may be 
injected into a weld pool. A second injection tube 51 carries a wire feed for 
a MIG torch. Injection tube 51 also carries argon gas to bathe the weld pool. 
An adjustable tie means 52 is also shown whereby the relative angles of 
attack of injection tubes 50 and 51 may be altered as well as their relative 
distances from the weld pool. 

Turning to the other aspect of the invention, this is illustrated in Figs.3 to 6. 
In Fig. 3, numeral 100 indicates a back plate to which the operative part of the 
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invention is attached. Item 101 is a first hopper which terminates in conical 
discharge chute 101 A and tube 102. Numeral 103 indicates a spacing nut, 
numeral 104 a nut and numeral 105 a second opposing spacing nut. 
Item 106 is a spring. Numeral 107. indicates a second hopper and numeral 
108 a transverse, circular, interior plate within the hopper 107. Item 109 is 
means for cleaning an aperture through spacing nut 104 and spacing nut 
105. Numeral 110 indicates a piston supplied with closure means 111 for 
opening and closing the aperture through spacing nut 105 by means of 
compressed air. Item 112 indicates an elongated hollow member which can 
be advanced or retracted using threaded arm mechanism 113, as previously 
described. Item 1 14 is a conical discharge chute, item 115a discharge tube 
and item 116 a funnel. Numeral 117 indicates a reservoir for particulate 
material. 

Item 1 18 is a tube for compressed air leading to means for cleaning 109. 
Item 119 and item 120 are a pair of tubes for compressed air for operating 
piston 110. Numeral 121 indicates an electrical lead for operating a switch to 
in turn operate a feed of compressed to pair of tubes 119 and 1 20. Item 1 22 
indicates a supply tube for compressed air. Item 123 is an electrical inlet and 
item 1 24 is a time meter. 

Fig.4 is essentially the same as Fig.3., the differences being that only hidden 
parts are shown with dotted lines and connecting tubes for compressed air 
are omitted. 

Fig. 5. is essentially the same as Figs.3 and 4, the difference being that the 
springs (one only is shown) are elongated to allow cleaning of conical 
discharge chute 114 and funnel 116. 
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Fig.6. shows the lower portion of first hopper 101 connected to second 

hopper 107 suspended above funnel 116. First hopper 101 terminates in a 

tube 102 which is provided with an exterior thread 102A which co-operates 

with internal thread 102B on spacing nut 103, nut 104 and spacing nut 105. 

Elongated hollow member 1 12 is shown in partial cross-section. 

Fig.7. shows an electrical circuit for operating various facets of the invention 

and determining how long the apparatus has been in use. 

In the circuit 240 volts is supplied to a power filter 201 and then to a 

transformer 202 where it emerges as 24 volts. A relay switch 203 is supplied 

in the circuit. 

A timing motor 204 is inserted in parallel to measure how long the circuit has 

been in use and hence how long welding has taken. 

An air solenoid coil 205 is inserted in parallel in the circuit to operate the 

closure means between the first hopper and the second hopper. 

Thus air solenoid coil 205 operates a mechanical switch (not shown) which 

« 

in turn operates the closure means between the first hopper and the second 
hopper. 

Further to the first aspect of this invention, power is supplied to a vacuum 
motor 206 which is connected to the preliminary hopper to remove particulate 
fines. A capacitor 207 of approximately 10 microfarads is connected around 
the vacuum motor 206 to stop arcing by bleeding back voltage. It also 
suppresses noise. 

The circuit means further comprises a sub-circuit which supplies 12 volts to 
a foot switch 1 08 and a relay coil 209. The object of this sub-circuit is to allow 
switch 203 to be opened and closed by the use of a safe voltage. 
Conveniently switch 208 is foot-operated. 
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In use the variant of the present invention which uses a preliminary hopper 
to assist recycling may be awkward to use in cases where there is limited 
space or the weld is to be placed vertically. The simpler variant may well be 
desirable in such situations. 
5 The operation of the apparatus according to the invention has been described 

largely by reference to manual control. Other modifications may be made to 
the method and apparatus remaining within the scope of the claims. 



